24 hours later each rat was given intraperitoneally 316/~g. of 1-C14-sodium acetate contaiaing 50 ~uc. or 7.3 X 100 c.P.M. (measured at the same efficiency as the cholesterol digitonide). Mter 1 hour the specific activity of the liver cholesterol was determined.
As shown in Table I , the average value for the rats which received triton exceeded by 3-fold that for the controls. Although the spread of the data was 
§
~ctions of loo rag. of triton WR-1339 dissolved in 1 ml. of water 24 hours prior to administration of the labelled acetate. Rats 7 through 9 were given intravenous injections of 1 ml. of sterile distilled water. The other controls were untreated.
All figures represent the average of determinations in duplicate. §p < 0.001.
considerable, there was no overlap between the experimental animals and the controls.
Cholesterol Synthesis in Vitro.--Another group of 7 rats was treated similarly with triton. After 24 hours, the ability of slices from their livers to synthesize cholesterol from acetate was compared with the synthetic capacity of slices from control rats. The results, presented in Table II , confirm the impression obtained from the experiment in vivo that cholesterol synthesis is increased after injection of triton. The ratio between experimental animals and controls is approximately equal for the two methods. It is evident from Tables I and II that the large increase in serum cholesterol produced by triton is accompanied by little if any rise in liver cholesterol 24 hours after the injection.
It seemed of interest to study the situation at subsequent times, as the effect of the detergent began to subside. 48 hours after the dose was adminis- 
tered, the rate of hepatic cholesterol synthesis did not differ greatly from that of the controls. After 72 hours, however, a rebound phenomenon appeared. As seen in Table III , the serum cholesterol had begun to return to normal, the liver cholesterol was definitely elevated, and the ability of liver slices to convert acetate to cholesterol was depressed. This observation is in accord with our earlier finding of a reciprocal relationship between cholesterol concentration and synthesis (5) . It may be interpreted as indicating the return of newly synthesized cholesterol from the blood to the liver.
Effect of Triton on Cholesterol-Fed Rats.--We have also carried out experiments to determine the effect on cholesterol synthesis of triton and of biliary obstruction in rats in which synthesis had been depressed by cholesterol feeding. The rats in this series were fasted for 48 hours prior to sacrifice, to eliminate 
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See footnotes under Table II the complicating factor of diminished food intake following ligation of the common bile duct. This circumstance probably explains the fact that the rates of cholesterol synthesis observed were generally lower than in the other experiments described above (also see references 8 and 9).
Six rats were maintained on a 1 per cent cholesterol diet for 21 days prior to the period of fast. Six other rats received a normal diet. Two rats in each group were subjected to ligation of the common bile duct 48 hours before preparation of liver slices. Two rats in each group received 100 rag. of triton 24 hours before preparation of liver slices, and two rats were untreated.
It appears from the results in Table IV that the depressant effect of cholesterol feeding was completely overcome by either of the opposite stimuli. After ligation of the bile duct or administration of triton, the rate of synthesis in cholesterol-fed rats was elevated well above that in normally fed, as well as in cholesterol-fed, controls, and nearly to the level of normally fed controls subjected to similar procedures.
Equilibration of Cholesterol between Serum and Liver.--Friedman and Byers have suggested that the rise in serum cholesterol that follows administration of triton is due to retention in the serum of cholesterol normally marked for destruction in the liver (2). We have carried out experiments to determine whether, in the tritonized animal, the passage of cholesterol from serum to liver is slowed.
Rat 1 was given 100 nag. of triton intravenously. 18 hours later, this rat was given 115 ~c. of labelled sodium acetate intraperitoncally. At the same time, rat 2, previously untreated, was given 300 #c. of labeled sodium acetate intraperitoneally. 24 hours later, the blood was drained from each of these rats. Rats 3 and 4, which had received 100 rag. of triton intravenously 24 hours earlier, were given intravenous injections of serum from No. 1. Rats 5 and 6, previously untreated, were given intravenous injections of serum from No. 2. 3 hours later, rats 3, 4, 5, and 6 were sacrificed, and the specific activities of their serum and liver cholesterol were determined.
The results are presented in Table V . At the time interval chosen, the equilibration of serum and liver cholesterol was only partially complete in all the animals. It is evident from the last column that, in the tritonized rats, the passage of labelled molecules from serum to liver was not delayed but rather was accelerated.
Purification of Cholesterol through the Dibromide.--In order to guard against the possibility that the apparently increased conversion of acetate to cholesterol after triton was due to a contaminant, liver cholesterol from rat 1 in Table I was recovered from the digitonide and passed twice through the dibromide. The results of duplicate determinations of specific activity, in c.P.~r./mg., were as follows: Before passage through the dibromide, 43, 40; after one passage through the dibromide, 40, 40; after two passages through the dibromide, 41, 40.
DISCUSSION
On the basis of current ideas about the rate of turnover of cholesterol (1, 10), the precipitous rise in serum cholesterol that follows administration of triton cannot be attributed only to the slowing of cholesterol excretion and destruction. This conclusion can be reached entirely apart from the evidence for increased synthesis presented above, as follows:--Suppose we attempt to calculate a half-time for serum plus liver cholesterol in the normal animal on the assumptions that after injection of triton cholesterol synthesis is unchanged and that the rise in serum cholesterol is due entirely to cessation of excretion and destruction. Our typical control rat (Tables  I and II) weighed 166 gin. Its liver weight was 8.22 gin., and its serum volume may be assumed to be 5.0 ml. (11) . The cholesterol content of its liver was 20.0 rag. and of its serum 3.5 mg., making a total pool of 23.5 mg. 24 hours after injection of triton the liver cholesterol content rose slightly or remained con-stant, and the serum cholesterol rose to 28.9 mg., making a total pool of at least 48.9 rag. A total of 25.4 rag. of cholesterol was added to the pool in 24 hours; therefore the time required for synthesis of as much cholesterol as was 23.5 present originally was ~ = 0.93 day. If the same rate of synthesis prevails in the normal rat, this same time interval must represent the mean life of liver plus serum cholesterol in the steady state. The half-time, therefore, would appear to be 0.93 X 0.693 = 0.64 day. This value, however, is far below the values of 4 to 6 days obtained by other methods (1, 10) , and it provides reason to doubt the initial assumption of unchanged synthesis, apart from the positive experimental evidence presented above. Isotopic experiments have led to the conclusion that cholesterol synthesis is increased after ligation of the common bile duct (1) and after administration of triton, and that it is decreased after the feeding of cholesterol (12, 13) . On the other hand, if one uses the biliary excretion of cholesterol as an index of synthesis in these conditions, it appears that the synthesis of cholesterol is unchanged (2, 14, 15) . We feel that under these circumstances, the reliability of the latter index should be regarded as open to question.
The suggestion of Friedman and Byers (2) , that the primary cause of a rise in serum cholesterol after injection of triton is a change in the physico-chemical state of the blood cholesterol, is compatible with our results. Although the passage of individual cholesterol molecules between serum and liver seems to be unimpaired, the partition ratio may still be altered. It appears that surfaceactive agents may favor removal of cholesterol from the liver, when the deftciency thus created is continually made up by increased synthesis.
In three of our rats (Nos. 8, 11, and 12 in Table IV ) the rate of cholesterol synthesis was well above that of the controls, in spite of a definite elevation in liver cholesterol concentration. This apparent violation of the reciprocal relationship previously observed (5) may be explained if it is assumed that surfaceactive agents, by their stabilizing action, reduce the effective concentration of cholesterol, as far as inhibition of cholesterol synthesis is concerned.
SUMM~RY
Synthesis of cholesterol from acetate in the rat was studied after injection of triton WR-1339, both in the whole animal and by the liver slice technique. Synthesis appeared to be increased 3-fold 24 hours after the injection. It was depressed after 72 hours, concurrently with a rise in the cholesterol concentration in the liver and its fall towards normal in the blood. When triton was injected into cholesterol-fed animals, or when their bile ducts were ligated, cholesterol synthesis was faster than in the untreated, normally fed controls, despite, in some instances, an elevated concentration of cholesterol in the liver.
